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*^ mX\: 2002/12/31 



[^EJ^^SJSl 730822-1821112 

[o^dj^j 442-470 

I^^l ^^K\ ^mm 1028-2gjXI 204S 

[^^1 KR 

oil o|g} mmMh[ m m=?muo. ch£I2J 

B|S« (o|) 

lD\Bmm^] 20 e 29,000 m 

o^i^mm^} 24 a 24,000 m 

[^{y^^ssi 0 a 0 

[^A^S^S1 30 m 1,069,000 s 

imm 1,122,000 s! 

[SVAi^l 1. S2fA1- SAilAi(£a)_1g 
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1020020077064 %^ 'U^}: 2002/12/31 

^71 Sl9^ ;^1<H Al>,^^ §^ ^A>:8r>^ ^0]S. ^>t+^ i^#-g- i^^>^ ^A> ^g-^] , 7] 

ofl ^^<H1 o^tB ^'Sl-lr^ 5L^t!: ^>«o^-^^ 'g<H^Ee^7l 

^>M-^ ^17^71, ^1-^1 ^^^m ^^^» ^til^>B^, >^V7l 

-^^ ^^-71 ^^E)^ 3^*>(pH) ^14^1- 2:^*>7l ^tb pH ^^1 ^ 

^71 ^A> ^a-^]^ ^^S]^ # -B-7l#^ ;^l7l^>7l ^711- ^]7] ^^]^ S.^^ 

^. Al^E^^ aVi^] ^wl^ ^o. 7^:^ ^^g^ ^j.^|o^ 

^^Sl- ^7l# ^ Sjicf. 

£. 2 
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1020020077064 #^ "U^}: 2002/12/31 

^]o] Al>^Efl ^ oil- ol-g-^ ^^B^ {Contamination 
control system and Air-conditioning system of substrate processing apparatus using 
the same} 

S. 2^ ^ >lll ^Alc^loil ^Itb -S-'S :^]'^ 7M£ol^. 

£ 3a ^ S. 3b^ SL'^ ^1^^5<H1 ^^sl^ #^ pH ^^l^i^- ^l7l Jl^s)- 

£ 4a ^^1 :£ 4cfe ^ ^12 ^^I'^Hl ^t!: -^"S ^1^ Aj^^e^o^ ^flB^^-c] 

^. 

£ 5^ ^ S]^ ^]o] Al^E^o) 7fl5i=£.<ili:f. 

£ 6^ ^ ^^ic^icH] 7]:^ ^^ei ;g-^]o:j Al^^e^^ ym^^S. 

£ 7^ ^ ;^16 ^Ajo^loll o:|tl- 71:^ ^^1^1 Al^^^ 7fl^^0.s 

£ 8^ ^ ^'^Sl 75117 ^Ajo^lcHl 7]^ Al^^eg^ yfle^^^o.^ 
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100, 105 : 110, 115 : ^]>\7] 

120 : ^a. 122 : 

124 : «fln^^ 125 : 

130 : ^e) 135 : pH :^]7] 

140 : 2:^ 145 : -^7]^ 

150. 415, 452 : ^B] 155 : 

200, 300, 450 : 205, 435 : ^J^^^ 

210, 305, 430 : ^7]^ 235, 325 : 

236, 326 : 245, 320 : 

405 : 480 : ^7] Aj^^efl 

220, 310. 400 : S.*^ ^1<H 

225, 315 : ^- ^£ ^^^] 

215. 225. 420. 454 : ifi 460 : 

410 : ^S7l 425 : ^£ -^^ 

462 : 464 : S.'^^ 
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if-*}- ^9] 2]-^ <y;^l- 1-^ 

^ ^5^^^<^1 ^i^>5l7l ^^^], ^S.^ 7l^l^V A^^nf. ^^1, 

tiV^^l ^^1- sfl^o] ulA-i]5|.^o)] xi^E\ ^^vo^ ^;^>(particle) x:;\^o] ^7]^ 

^ i'gCairbone molecular contamination; MO^] 1-^^ -^"^l-^S. -^^^iJl 

9X^. l-'H, -$-^(03)<^l ^tb ^>"a -a-sl-^^ "a-S.i^<^l-(NH3)ofl ^tb iSe^l^l 

3Jll^o^ T-Top ^S.s\-<U ^ o]^ ol^V ^-i-(CD variation), ^4}- ^J-w]^ 

«fl<^1^(haze) -^7l#ofl o|^v ^^jolsi ^i^o] s-a^ ^^o] o]e^^ _2.^^1:<^1 ^ 

o]9^ ^o] tiVs^l ^^7l *H1A-1 ^«35]olo> §1-71 trU^ofl, 

aVS^l ^wl^ ^^^^ ifl<^l ^^1^52). -^Ajofl, ZL ^^M- ^^tb m7l](casing)-2. 

^>i*>JL ^wlfi] >S-^oil 5ffl(fan)i)- ^E^l- <a^l5|-t!- ^-^Ef-^b^Cfan filter unit; 
FFU)^ ^^51- ^7] -i^l^cf. >^7] ^7] ^^IS^B]^ 

^^5j- ^7lsi cf^l-^-f (down flow) ^H] ^w]^ ^ -B-^<^1 wfl^l^cj-. ^ 
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1020020077064 %^ ^^>: 2002/12/31 

^til ifl^ ^7] ^oflAi O3, NH3. SOx. NOx ^ -^711- ^]?]t}7] 

^ ^^-71 ^^n- ^7l ^^1^ ^V:^o]l ^^o^ Tflul^ ^Ei7l- ^d^l^lo^ SJirf. 

^B]^ J17H^>^i ^^^] #7l nfl^oll ^7l^«a ii7^l7> 
7]-^ ^7>(running cost)* ^^a]?^ ^S.^] €7]-» ^o]^ -^oio] ^nf. j£ 

^^^^^ ^e] 7Vxl^ ^^l^>c^o> s:>7l xqj^oj] -H-;^] ^ 

S^7> c>1^Jl. ^e^al ojB^-g-O.^ 01*11 ^BlS^ ^t^ol 4,^£|o^^c^l£ o]^ 

A>-g-^o.S->^ A>ji^ Sit:]-. ^s.^ AMC 

t!:^. cfl^oil «o^-^^ 1-^A> Al>^E^(water showering 

system)^ <^l-g-*><^ 7]^ ^^ofl o^^ ^7] ^l7l*>^ ""^"U^o] 

^ ^7fl^^ /5112002-0022331, tfltb^^ ^7fl^^ ^H] 1998-087295 . 'U^^ ^7l|S-#] 
10-067644 ^oil 7flAl£)<>| oiv:^, 

£ 1* ^S*>^, Al>,E^o^ ^711. #. HV^a)§>7ll^ ^^(D.I. water)* °] 

^^Itl: ^^(water droplet).^^ ^^}^]^]7] ^tt cfn^7ll^ ic#^ ^^1(10), 
^A>^ 6fl^ol ^^G^A-^ ^>«J-o.^ toi^lTfl ^17^71 (eliminator) (20) ^ ^c>l^l^ 

#^ ^^^>J1 #0] ^^1(10)5. °fl^>^l ^■1^*>7] ^tb ^S(25)S 

ol^o^^cf. ^^l(io)S -^og^ ^7l(Ai)^ ^I7l7l(20)» -^21-^ ^ ^7l 

(Ao)S Wfl#^4. °^7]^^, ^7l^ M-B]-tfljl ^^S^ 
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1020020077064 ^^ 2002/12/31 

^I(IO)^ <^l-§-t}: ^. ^1-71 ^J-^l(lO)^ ^-^7fls] -f-^B sBf^ 

^>^>^4. ^ ^A>^ pl/fl o^2^^ x:^^A^ #sflolE ^17^71(20)1- 

^31-^>^A^ ^^1(10)5. -B-^a^ ^71 (Ai) 5L^*>:il ^1 71 71(20) Si 

^eflolE^oil -^^^^i ^>«o>-2-S 'i'H^i^. ^1^711 ^o^^ cl-Al ^J-^l(lO)S 

^3(25) ifl<^l ^^^^cl-. 
^^^^ #2fl^ 1-^A> ^1^^<H1 2l§>^. cl-^7llfil ^A>^ #ol ^A^^y 

^ -^-n- (suspended dust):t!l-^ #1- ^^(adsorption) ^el<^l ^«ll -$-'Sl-<^l 

^]7ls]^ ^511- ol-g-tbcf. ZLe-lM-. ^71 ^9] ^^^^ S.^^}^ ^^(25) vfl 

•^1 ;^-l^J-sl^ # ^HlH ;^1^ -2-<gsl7l xifl^oll. 1-^ ^1# ^^tflA^ ^>-§-*>^ ^^o] x-1 

^>5lul ^715^1- 1-Sl ^>ol7> #ol§7ll £lol i^^m Jl^^I ^^*>7ll ^ty. 

oil- WoM^l-7l ^tflA-l^ vflofl 90% oj^Vo^ Afl^^ ^#3^1"^ Jl^ 

^]f]JL 1-^ 3|l^>(pH) ^]^* -^;^lAl75lo]: ^Vcf. Zieii4, el sell A] (refresh) £1^ 1-^ 

<=>] ^^>^m ^S(30)S1 -^*> ^ wl-g-o] #7l-*H Jl^^^o] ^ol^l^ cj^o] o;ti=l-. 

olsq. ^ol i^ofl ^^^H ^-^^ 1-^ pH ^1^71- ^o]7^^^ ^iTl S. 

#^1 ^^^1 ^i^>7l n^o\], ^eflSl l-^Al- Al^e^^ <^;^jt!- S.^o] ^^Sl 

^lE^l ^wl^ Al^iE^o.^ ^ gicl-. 

^■ei-^i. ^ ^^^^ ^^tb -s-<g ^iTi jL#^ -^^i^v^^i ^7i 

7>;^1 ^<g^l-^ ^Aloii ^jc^^ ^ ^iTl Al^E^^ ^l^^V^c-fl olc]-. 
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<36> ^ ^'^^ ^12 ^^t!" ^1^ JL^^ -H-^l^V^^i ^7] o^&l 7>^1 

s:>l4S] S^^m ^#o11 o]^fl _^<g^s.o. ^ 

^ E^^l-c^ *>«^O.s ^olss^7l ^o]S. *>t+Sl ^I7l7l; ^ ^J-^]c.11 # 

^ ^^^>^ ^Wl*>n^. >^7l ^^^^ >a-7l m} 

(pH) ^^t}7] pH ^^1; ^ -^-^l ^^s]^ # -B-^l 

<38> ^ ^Vt^o^ tiV^^ltb ^^1<^1<H1 Sl^l-^. 7]^ /.l^^ #7H^ ;^171 JL 

^I7l7ll- ^m(bent) ^Ells 

^A}*H ;H]7l Jl#^ *j='^i-^]7l7l7l ^I7l7l^ ifl^oil ajo^:£ ^>t^o:| 

<40> ^ ^'^sl i3>^3)t!: acf€- ^^1<^1«^1 ^^V^a, ^7l #^ ^z^-^^ A>-g-t!:iil-. 

si -g-^Cprocessing area) 7]^-^ ^]^^}^ 7]^ ^^1^ ^1^^5<Hl $i 
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1020020077064 <U7.}: 2002/12/31 

5q.cq 7lon ^^oll o^^fl -o^ ^l7l*V7l ^ t!: ^l<>i ^J"^] ; ^1-71 

^]o] ^<g^=ol ;Hl7l^ ^7]9] ^S. ^ ^£ ^C]S. 2:^*> 

71 ^tb ^^1; ^ ^71 ^£ SE^ ^£ f-^l ^S:ol ^711- >^7l ^ 

^^^>^ ^^1^ 1-^ ^'H 

3E *>M-^ i^^V^ ^#o]l o:)sfl ^7] ^o] ^<g§s.o. 

#^ M^^H *>«J--^S. ^<HSE^7l ^o]S. ^]7]7]; ^ >a-7l 

^#^1^ 1-^ 5i1^>(pH) ^1^1- 2:^^>7l pH S€ ^^1^, ^7] 

# -B-711-^ ^l7l^>7l ^tt -^711- ^]7] ^V^l# ^oM ^>^H1 

<g^^O.^ ^^*>7l ^^1-^^ *m 7l^ 

J^tb. ^ ^o^^tb ^12 -sq7l5q-£q 7]^ ^#<>]1 -^-71 ^7] 

-^-^ ;^1<^ ^W1^>^ ^l7l Aj^E^; ^ ^V7l 

^17^^ 5171 # 4^17171 ^Blii}-. ^71 ^«gl-l-ol >1171^ ^7lSl ^ 

^o]S. 3i^t}7] ^t!" ^^1» i^*V°l. ^71 ^<gl-i-ol y^]7] 

€ ^7l» tfloll Hfl^l^ ^^711^ 7l^ ^^^]2] 2^ ^6\] 2^:^ 

^>7l ^Wl^lJl, ^^-71 5l7l Al>^i^o| _2.«g ^^1^ ^'^V 

^o]s, ^>M-^ i:.^^ i^^m ^>^> ^^1; 7H ^#<^1 ^7l ^<§#s. 
* S^^V^ *>«oi--^^ ^o]l£^7] ^tb ^VH-sl ;^l7l7l; ^ -^"71 ^ 

A> ^S-^lS. ^^Sl^ 1-31 5|ls:>(pH) ^1^» 2:^^>7l ^ tb pH ^^^]^, 

^IS ^^51^ # vflSl -6-7l#-i- ^l7l^V7l ^711- ;^l7l ^J-^1* S^«r>Jl, ^7l ^ 
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1020020077064 %^ ^7]-: 2002/12/31 

<43> ^ ^i^ofl Sl^>^. 7]^ ^#ofl 7l-;^l ^Ajofl ^^jo^ 

<44> ^ ^x^o^ I3].^3]t!: ^AHHl ^*>ia. ;^l7l7l ^ Efll- ^^s:>7lu|- ^7] ^]7]7]$] tfl 

<45> atV. ^^<^1 ^7^^ Xi^ #^ ^1^ ^«:*B^i A>-g-^>C-lSl-£ ^^^S] pH 

-a^^l-Tll -e-^l5l7l n^^], Afls.^ 10% :^]o]^o_S.^ Afl^o. 

NHs, SOx, NOx. -^7l# ^)ol JL2).2^ ^>rf^ ^7l# ^Cf. 

^, ^7l2^«?l J];i^fl7> J17}^ ?llnl^ ^E^l- A>^^>^1 ^^O.^Mj oV^^s). 

^ 7]-^ ^7> ^^Sl Jl4* ^ ^1=1-. 
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<48> -^a1<^] 1 

<49> :£ 2^ ^ ^^2] ^Ajc^joi] :^]o] X\^^^o] 7fl§^5.ol4. 

<50> £ 21- %^S^>^, ^ ^11 ^Alc^jofl S^tl -2.*^ ^]o] Al^E^^ 3.711, n] 

3.7]^ ^^o.^ ^A>*>7l ^o]S. *>M-^ 5Lf-*>^ ^j-^](l00), 

7] on ^^ofl o^sfl ^y] _^<go-S-^ --^ :^^^H ^>«<^-^S ^0]^^7] ^ 

71(110) ^ ^^i(ioo)<Hl <d^^^s ^^^1-71 ^tb ^^^(160) 

1- ^L^tbcf. 

<51> ^7l #^ -g-^ 'a^^* >^l-g-^ ^ ^-^M-, 

^^1- ^>-g-*m ^^1 w>^^^>t:l-. 

<52> ^7l ^A> ^j-xl(lOO)^ ^>q-^ i^#<^l '^^^t!: ^t^^* 7>*>0^ ^^V^l-^ 

^o.^. i::^^ -i-«11 ^A>s)^ 7l^(air stream) SI ^^^^si]- tiVtfl «J-^o.^ ^aH> 

<^ -i-sl- ^7l7> ^#^1-^ ^^1 A] ^(resident time)^ ^7}X\^]^ ^o] i3>^2l§>cl-. ^, 
^7l 1-1-31- #ol ^^^>^ Al^ol ^^^--ol ^ofl i^ilol^ ^^ol 

#71-^1-71 x>fl€-<^l, ^^^1 ^m^^l ^l7l jL^ol ^7>t!rt:l-. 2<>\]^^, s\- 

^71^ M-B^-wfl ^O.^, Tsflol Al>,^O.S. o.oj^ ^7KAi)^ ;^l7l7l 

(110)» ^s^^ ^ ^7l(Ao)S. tifl#€cf. 5|-#IL^ ^^^^ M-&1- 

<53> -^71 ^^-^(160)^ ^7l >g-^l(100)<^l ^A>5l<H ^71^5^ 71^-" ^ #ofl 

1-^ ;^i^*>^ ^-1^ ^31(120) ^ ^7l >5l^ ^3(120) ifl 
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^ #^ ^^^H ^A} (100)5. cVa] ^^5>7l ^tl- ^S(125)* S.^^ 

^. 

^ ^Ale^lofl ^^^(160)^ ^7] 7.]^ ^5L(120)S.^B1 

^J-^1(100)S ^^51^ 1-(^1^>, ^^^^ pH ^1^1- #^*>7l pH 

71(135), -^7] ^l^V(pH) ^^^J ^S. ^]o]^}7] ^tb pH 2:^ 

(140), ^ ^>7l vflS] -B-7ll-# ^iTl^H *J=^l-^l7l7l -B-7l# :^171 ^J- 

^1(145)» S^^cf. 

^7] pH 2:^ ^^1(140)fe wV^^^l-Tfl^, o]^ iiI^l7l(ion exchanger)^ 

^7] o]^ J5I^l7l^ -^^tt '=>]^ 54 o]^^ iI^l*Vc:>i ^^^^ 

pH iflS. ^l^l^V^ tVcf. 

^7l -B-7l# ;^l7l ^^-^1(145)^ wV^^*l-7ll^ -e-71 =^-^1 (organic resin)S. ol^<H^ 

;Hlo1 Al^e^ofl ojlo^^i ;^l7l J-^^ ^^^>^ ^^^^ 

^o] c. pH y,]^ ^ ^^ojcf. X£ loll ^A]^ ^sflo^ ^lol Al>,Eflofl o^s:>^, 

1-^ ^€:«fl>H ^>-§-^^-^ ^^<^1 :^i*>£lJl pH ;^1^7> 1<H^l7ll ^7l«2l- 

1-^ ^}o]7} ^^^o] ^<g^ i^^V^ JL^OI ^^iBrVTll ^C)-. oHl tiV^l-o^, :£ 2 

<^1 SAltt ^ ^lol Al>,Eflofl oi^fi^, ^^-^(160)1- -i-^fl ^1# ^^5]^ # 

^ pH ^1^» pH 2:^ ^^1(140)<H1 <a^*>7ll Sl'^ S.^ S-^o] 

^cJ-^mcl-. SEt!-, -^711- ;^171 ^^1(145)<^1 ^«ll .S.'S ^^±S. #7>^ # ifl 
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<58> :£ 3a ^ 3E 3b^ ^^^^1 pH ^« 7^17] Jl#3i}-o^ ^^^^^ u|.B|-Hfl ZLeflS.* 

^«rn^^ pH ;^1^7> ^o]^]^ Sl'^ ^]7] Jl^£ -^Aloil ^^slJl ^^^^ pH ^1 

2flS<HlAi, ;^1CH ^^o^ Al^V^ M-El-lfljl SO42- 

<59> ^ ^X\c^M 2]^ Aj^e^o^ ^^-^(160)^ ^^Sl^> 

7l ^5 ^^^1(130) ^ ^^^1- <^4^l7l7l ^Bl(150)» i^^tq-. laV^ 

21*1-711^, ^7] ^^el ^^1(130)^ :^}^^ ^^lolcf. 

<60> ^-^^a- ^3.(120) ifl^ ^l-Bflol7l nfl^ofl ^^(120) ^ ^^^o]] 

^^<=>M ^1^51-1-<^1 ^^*>7l ^cf. iil-el-A-l, ^V^q^i ^^1(130)^^B1 

^}^^^ 2:A>^H ^^(120) ^ ZL ^^^1- ^5 ^^e]^^S->«i ^^^(160)«^lAi 

<61> -^sl- ^^o^ Al^Eflo^ #1^^^, ^^s]£lol^ ^7l(Ai)7l- 

<62> .^V7l ;^]o] Al^e^oflA^^ «.A> ^g-^KlOO)^! ^O^H ^j-l^Sl i^^S^Ei # 

^1^ H'?]:^ K^^o] ^<H^^-1 -S.'Sl-^ Jl47> ^7}t}?]] £1^^, Of lOO/rni 
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i^^>Jl :^]7]7]aiO)^ ^sfl^^lMlrofl ^r>wJ-o.^ 'i'H^cf. ^I7l7l(110)^ ^5]- 

^^<^li4 SUS(stainless steel) ^MS. :*fl2:3£lD^, w>^^*>7llfe t=1-^^^ 1-«11<^1S 
^^^nf. ^, c]-^^ ^%■t}c^ o]^o]^]s\ o]^^}^ #5|1<:)]M«H1 ^^^^ 7]^ 

#0] s.^^ 6n^o] .^^]^ #e11olEoi] ^ oi£^ ^I7l7l(ll0)l- ^ 

<64> J^l7l7l(110)^^Bl ^o]^ ^o, ^3.(120) 3.o]JL, rfA] 

-^(160)1: ^:^1(100)^ ^AV^cf. ^^5)^ 1-^ o^o. ^^(125)0)] 

<65> ojnfl, pH ^171(135)^ pH ^l^M- ^^^}JL ^7] pH ^1^7> ifl 

•^-ll SX^"^ ^^V ^^1(100)3. ^^tb^^. a]:iS<^l, ^^^^ pH ^1^7> ^ 

^^M-^ 'iti.C 138)1- S^^*>^ ^^^» pH (140)5. ^7] 

pH 2:^ ^j-^l(140)ofl S]^ SE^ at|.oJ o]^ A^«.^ 51^1^>o^ ^^^^ pH 

^1^* ^. -^-71 ^^IS. ol^o^^ 0.71^ ^17^ ^>^1(145)» ^ 

^7l#^ ^ITI^H 

<66> Olfif ;a-ol pH ^]^7> ^lo^£]jl ^^o] ^V^V^ ^^^^ (100)5.^B-1 ^A} 

■§•71 ^fil J2.*S#1-^ S.^^ ^ y^^^ ^^(120)S. ^^SjJL, ^S(125)<^1 ^«fl 

<67> ^V7l ^I7l7l(110)^-f Ei P^l^ ^^(120)^ l-o] ^ ^3(120) lfl<^l S.O] 

^ #^ 7>^ '?1*><^ >a-7l ^3.(120) ifl^Sl 1-0] ;?}-^*>7ll ^rf. tc|. 
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^A^, oleitb ^"^^^ ^^^(122)^ ^^(120) ^S. 1-^ Afls. 

^^^vcf. S£*l:. ^^7l 19^(120)<H1 -H-^l^>7l 

till^^(124)* tifl^^cf. #2fl5l ;^lo:| X\^^^6\] $]^}^, 

90% ojAj-o^ xfls-g- 711^ ^^^H -2-'^^ Sl^^l^lJl 1-0^ i^l^VCpH) -B- 

<^1<H1 ^*H. ^ ^^^<^l^i^ ^^^^ pH^l^* *a^^>7fl -e-^l*>7l n^<^ ^^^(122) 
^ -i-^ ^3.(120)5. ^^s)^ Afls^ oj:^ 10% oi^vs. ;^lcH^>Ji M-H^l^ 1- 

81%^ >5ll7l Jl^, NOx ^^€<^1 tfl^ ^ 64%£sl ^iTl 5:^, n^JL SOx ^<§^<Hl tfltfl 
88%^ ^171 Jl^^ M-Hl-i^rf. Htlr, -^711- ^ 03<Hl tH«}lA^:£ z^-z^- 50% ^ 20%^!^ ^jT] 

^ ^7] nfl^cHl tiV cg^^ O.^ A>^-t 4^ -0^1 ^El7> -g-oj^l-Jl 7>-^ ^7> 

<69> -^aH1 2 

<70> H 4a T^^l :£ 4C^ ^ ^^Sl ;^12 ^^Hlofl o)^ ;«)1<>| ^l^^o) 7fl^;£S.ol 

-^-'S Jl^* #7>Al7l£^ ;^l7l7l ^I5q^].j7^ ^j-^tb ^^1 
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<71> S. 4a» ^2:S^>^, ^l7l7lollA-1 1-3!). ^7]7} #^^1 til-^^H ^1^ Jl^^ ^ 

^ ^^S. ^ 7flS] >(ll7l7l(110. 115)» ^IS. ^. ^ -^^l*^! 

^ ^1:^^^^ ;^1i ^^V ^^1(100). ^I7l7l(ii0), ^12 &A> ^^1(105), ;*il2 

^I7l7l(115) ^ ^«r-¥-(160)S. ^^^^4. 
<72> -^^7] ^^^(160)1- 1-^ ;^ll ^J-^l(lOO) ^ ^12 ^3-^1 

(105)^] ;qlol Al^uflo.^ o-oj^ ^7l(Ai)^ ^11 ^ ^12 ^17^71 

(110, 115)» -f-^zj-^rV^Ai 7l^ ^#o11 o^tfl ^.gl-l-ol >ll7l^ ^ ^^^^ ^7l(Ao)S. 

<73> :£ 4bi- ^^s. 7fl^ ;^l7l7l(iio, 115)« tgl^ «H^1^><^ 

Al>i^O.S -^<a^ :g.7l(Ai)7V Z^-Z]-^ >ll7l7l(110, 115) A>oloflA-l S^-^* ^ 
Cf. ojsq. 5!^.^7> l-o] ^7l ^<§^^^ i^sr>^ 

<74> £ 4cl- %1-Ss:>ig, ^1<H Al^^Eflo.^ ^<y^ :g.7|(Ai)7l- ^l7l7l(110)l: 

^A^ ^A^*>iE^ ^7] ^I7l7l(110)« ifflS ^EflS. ^Aj^cl-, icj-ej-A^, 7l^ «>-§- 

Al^^ #7l-Al?1 ^« ^171 Jl^^ ^^Al^ ^ o;[C|-. 

<75> ^A]o]] 3 

<76> £. 5^ ^ ^1^^ ^13 ^Ald^lofl o]*). _2.<« ^o] A]>hE^o| 7l]e^i£olcf. 

<77> £ 51- ;^113 ^Alc^lo^ Sl'^ 47]7]aiO) ^S. ^]^^ 

(110)^ ^-^<^1 ^o]s. ^l-i-f^ # -^^ ii#(155)* ^^It!: ;H11 
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<78> -^ aHI 4 

<79> ^ ^i^o^ ;^14 ^AHHl ^]o^ ^^^S ^>-§-^^ ^^1- ^^1- 

<80> <i^^ o.^, M-i^ ^&|^Bl^(nano clustered water)^ ^ 57fl<^lA-1 7711 a>o]oi ^ 

^7.}7} nl^^l ^^-^(structured water), ^^^-^ 

u]-ol3^-^e^>^El^(micro-clustered water) <^&\ 7}^] o]m.o_s. ^^Ji ^ 

^. ^^^^ l-jarf #5l:diElo^ 37l7> 1/3 ol^>S ^711 Si7l nfl^<Hl, 

^iTl sL^^ ^cfl^l^ ^ Xli=f. ^s^-^i. ;^1<H ^1^^^^ ^^^» ^^^s. 

<H ^o]s. ^A> ^A>*>^, ^l7l JL^* 

<81> -^Zl-^^ ^^B.^ ^J-'^'^l^ ^71 x^^, 711 ep].^ 't}-^ ^ 

^7.}^^ Ol-g.^ ^Z^-^ A>-g-^ ^ olcf 

<82> -iAHl 5 
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<83> £ 6^ ^ >I15 ^Alo^loll ojel- 71:^ ^^1^ Aj^e^^ 7^^^^. 

^>(200) SL'^^^iOs, NH3. SOx, NOx. -a-7l# ^)ol ;H17^€ ^7l(Ao) 

«• ^^^>7l ^t!: -2-'^ ;H1«>1 ^^1(220)1- i^tbcf. 

<85> >^7] Sl<^ ^]o] ^^1(220)^ ^12, ;^13 5E^ ^aHIo)] ^a]*!: ^« 

^]o] ^o^^ ^^^cf. 

<86> ^, ^V7l ;^1<H ^^1(220)^ iEAjtV ^o], «.A>^r>^ ^c^^ s>i4o^ 

^1-^1(100), 7l°-fl ^#oil i^tb 1:^ 

S^^H 'ici1ssl7l /Hl7l7l(110) ^ >S-7l ^Al- :3-^l(100)<Hl 9^^^ 

^^^1-71 ^tl: ^€^(160)1- i^t]:i=f. 

<87> >^7l ^^^(160)^ ^>7l ^^1(100)<H1 ^A>S)CH ^7l^^ 7l<2fl ^#o11 

-2-*§«^ ^^1-^ #^ ^«^> ;^-1^«^>^ ^i^J- ^a.(i20)s^E-i ^i-xi(ioo)^ ^ 

^51^ 1-, ^ ^^^^ pH tflS. ;^lcH*>7l ^t!: pH 2:^ ^^1(140) ^ 

-^^7] ^Ji\^ ^7]^^ ^]7]tyo^ *J=^1-Al7l7l ^ tb -B-7l# ;^l7l ^J-^l(145)« 

S^W. pH ^l7l(135)S ^^^^ ^^^^ pH ^]^7} uH^^l ^-^^ ^cflS. ^ 

^> ^^I(i00)s. ^^slui, ^^^^ pH ;^1^7> 1^^* 9}<^M-^ pH 

^^1(140)^ ii\E^. olSf ^o], -2.^ ^iTloll A>-g-£l^ pH ^ 
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ti>^2i^>7ll^, ^i^J- ^a.(120)S ^-^S)^ Afl^^ #0:1 <y:^ 10% ol*>s. >5)]ol^>ji 

atb. ^^-^(160)^ l-ol ^l^§>ji o;i^ ^S(120) ^ zi ^^^1- # 

^ ^■lel*>7l ^t!: ^>^^ 2:^> ^^1(130)» i^tbcf. ;^>i2l>Jd<^l ^'S 
^]<^ ^^^1(220)1- 7}^^]7]^^^ ^«S^7l n^o\], 7]^ P.]^ ^^7]- ^ 

^ ^^]^]^ ^^1(220)^ At] Jl#^ *j=^^l?l7l 

A2 ^A]o^l ^Al<^]S>f ^o^^ :^l7l7l(110)» A>-§-^>7li^- ^14 ^ 

^<^*>7ll ^^^S o]^o]^ ^^^m: A>-g-«- ^ ^cf. 
^^ti- ^2:1- efl;=^liM Al^e^oj] ^o^Al , ^:?]-(200) 

^^^51 ^7l^ ^B-l(205)» ^*tl ^7l(Aic)olT:f. cje:]^ ^ 

It^ ^7l(Aic)^ ^71^(210)* ^-a-^H ^(215)<^1 ;^1<:H ^J-^l(220)^ -^S] 

>^7l ;^fl<H ^J-^K220)» -i-^l-^V^A-i 7l^ ^#<H1 Sl^^^^] At] 

€ ^7l(Ao)^ ^#-¥-(235)5. ^S. -a-^ (temperature control 

unit; TCU) ^ ^S7l(dryer)S ^^^^ ^- ^£ ^^1(225)<^1 ^S. ^ ^£7]- 

2:^^ ^ ^(230)011 ^«fl ^#^(236)-2-S-^E^ 4^#5]<H ^:^(200)AS ^^^c}. 

olsq- :y-oi z]-^ ^iTlslZL ^-^£7} ^^s. A'=>]^ ^7l(Ao)^ 

^^sl ^^(200)^ ^^J-<H1 ^^1^ ^ffl-^Ef -^^(FFU)4 €ti(iEAl^>^l 
» ^*fl ^]^ ^^(200) tfl^ cf^^^-f^cf. 
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<92> ^7] ^^(200) ^7l(AiR)^ ^S.M<i>(NH3)^ -^^^ ^ 

^ ^^1«^H1 Sit!- ^2: ^1^^^^ ^^(200) ^7l(AiR)» >11<H 

^^1(220)^ -B-'a*V7l ^tb ^^^(245)^ 
<93> ols>|. ^o] ^]^\ ^:^i200)^S.^B\ ^^^(245)^ ^-B-*><^ ^(215)<^1 ^«fl 

^1^ ^>:*1(220)^ -B-'a^ ^7l(AiR)^ ^^1(220) ifloil^i "S-:^^ ^7] 

(236)^ cfA] ^-lel ^^(200)^^ 

<94> tt].^^^].^]^^ ^7] ^^o] ;g-^1(220)S -a-*^^^^ ^^1 ^7l # ^7] ^^e] 

(200)-^S^Bl ^^S\o] ^^^(245)^ ^7l(AiR)«- 80% ^i^S. 2i^t}JL 

^y] ^7l(Aic)* 20% ^^S. S^^Vcf. 

<95> ^ol ^ ^T^o^ 7115 ^^1<^1<H1 ^*V^. "E-^it^ ^7l(Aic) ^ 

^^(200)-2-S^E-1 ^7l(AiR)^ ^^^] ^t!: 71^ ^^ofl ^^J^Ajjlji ^ 

^7l(Ao)» cfAl ^^(200)^^ "E-^^^S.^, ^^}^ ^ ^JL 

1- ^>-g-*>^l ^^<^1 '^^^^oi ^cg ;^jc>^ ^^1(220)1- 7]^ ^^a) ^^1^ Al 

<96> '^^^d\] 6 
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<97> £ 7^ ^ ;^16 ^Al<^]c,ll 7]^ ^^1^ 7^^^o_s, 

M-eI-HE S^-^S. ^ efl^l^M (spinner) ^^l^fl 

<98> £ 7^ ^Alc^]oll S]^ ^p^]^] Aj^h^^^ 

^^(300) ^S. y-^^ ^*g^l:(03. NH3. SOx. NOx. ^7ll- -^)ol ^]7]^ ^^^sj- ^7] 
(Ao)# ^■^^>7l ^tl -2-^ ^]<^ (310)1- i^t}:^-. 

<99> ^1-71 ^^1(310)^ m, ^12, ;^13 5E^ ;^14 ^^^<^M S.^]^ 

^<gtb ^^i:!-. 

:ioo> ^V7l ;^]cH ^v^l(310)^ iAlt!: w>s1- ^o] , ^AV^m ^>M-^ 

i^^^ 5LW^ ^^1(100), 7]'^ ^#<^1 5^5)1 ^7] ^9] ^<g#-i:^ i^tb 1-^ 

E^^>cx^ s:>«J-O.S ^o]^^7] ^1 71 71(110) ^ ^7] :3-^l(100)<Hl 1"^ 

^^sr>7l ^tt ^*-^( 160)1- i^tbcf. 

=101> ^7l ^^-^(160)^ ^>7l ^^1(100)011 ^A>H)<>1 ^7lSl-0) 7] ofl ^^ofl 

^'Sl-l-^ ^^^t!: 1-^ ^^o} ^^i^J-^V^ ^i^J- ^^(120)S.^E-1 ^A> ^^1(100)S. ^ 
^sl^ 2^ ^^^o^ pH vflS ^l<H*V7l ^tb pH ^J-^l(140), 

^71 tflo^ -e-711-^ ^]7]^}'^ *J=^Al7l7l -^711- ^]7] ^J-^l(145) ^ 

^^^}7] ^}^^ 2:A> ^J-^1(130)» if-tb^. ^^^^ pH ;=^1^» 

•a^^VTll ^ SZ-^H-s, ^^(120)S. ^^51^ ^s.-^ #^ 10% <il*>s. 
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<102> ^ ^Al^^lo^ ^cg ;^^o] ;^^1(310)^ ;^]7] S.^^ ^1 7] ^^t^ 

^12 ^AlQ^) ^13 ^c^^ ^2:51 ;^l7l7l(llO)l- AV-g-^VTlM- ^^^^ ^ 

^1<=^1^ ^<a^V7ll ^^^S. o]^o]:i[ ^^^1- A>^^ ^ SX^, 

<103> >^^^ ell^^l^E ^3i)ui ^^lo^ A]>h^oil oxo]A^^ ^]BJi 

(300) ^7l(Aic)7l- -^71^(305)^ ^'S ^1<H ^J-^1(310)S ^°J^cf. ^7] 

-s.'s /^ic^ ^^1(310)1- -f-^f^yia^i 7i°fl ^#oii o]^fl z]-^ ^i7i^ ^^si- ^ 

7l(Ao)^ 4^#-^(325)S ^£ -e-^CrcU) ^ :?i 2:7] (dryer )S. ^^^^ ^• 

^^1(315) oil ^ ^£7> ^ ^#^(326)-2.S-¥-Bl ^#S]o1 

^■le^ ^^(300)^^ ^^^i::]-. ^o] z]-^ i<g^l-o] :^]7]^JL ^^7} ^ 

^S. >11<H^ ^7l(Ao)^ ^^e) ^^(300)^ ^^1^ €E^•-^^(FFU)5I^■ 

^^ Ji^^^ ^«fl ^:?]:(300) iflS cf^^S-f^rf. 

<104> ^ ^A]<:^loil o^tb -g-^ ^1^^^^ ^^el ^:<i(300) vfl-^^ ^7l(AiR)» ;^lc>1 ^j- 

^1(310)S. -^<a^>7l ^tb ^«:^(320)^ i^tb^f. ^7] ^§-^300)^^.^^] 
^^^(320)* ^-^^H >fl«H ^^1(310)^ ^7l(AiR)fe ^^1 

(310) Ml'HlA-l ^zt^ ^7l(Aic)5q- ^^5]JL, ^7]^ 7]^ ^#oil ^Sfl z]-^ 

^<§#s.ol ;^171^ ^ ^#^(326)^ ^^(300) J^S. ^i^^cf. 

^71 ^^1(310)^^ -R-*a3£l^ ^7] ^ ^7] ^:^(300)o.S. 

-^^i Sj^^ ^7l(AiR)l- 40% olsrj-S. >fl<H^H ^l^l ^J-^l(310) ^S. ^^^7}^ 
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<106> -^ A]<m 7 

<107> :£ 8^ ^ ^17 -^Al<:^lofl o^tt 7]:^ e) ^ 7'fi^^O^S. 

<108> £ 8^ ^^^i^l-'S, ^ '^Al'^l^^l ^tb Al>iE^(480)^ ^^7l]Sl ^E-1(452), 

-2.*^ ^^1(400) ^ 5^(454)-^^ ^^^^4. 

<109> ^7] ^^-^1(400)^ ^^^^ m, ^12. ^13 ^14 ^^]<^M ^^]^ 

:^]o] Al^^ui). ^<gt!- 7>;^ln^, ^^^(160)» ^^^«>^ ^ = (125)<^1 7^:^ 

^^(120) ^. Wl-^2]^>7fl^ <S^^O.^ ^A> :^^^1(100)<^1 ^^^><:^ iq7lSV 

^ 7l«5fl ^^d]] 2\7] ^oll if-S)01 ^<g^S.^ ;^l7ls:]-^ ^ tt^". 

<110> >^7l ^^-^(160)^ ^^4^^ pH 7]^m iflS. ^]<^^}7] pH ^J- 

^1(140), ifl^ ^711-^ >^l7l^H ^^^1^171 -fr7l# ^l7l ^^^] 

(145) ^ n^^}7] ^tb ;^V^^ ^J-^l(130)» i^^Vi:}. ^^^o^ pH 

7]^^ <U^^^}7]] ^7]^ ^ 9X^S.S., ^1-^ ^^1=^ ^*fl xi^j- ^a.(120)S 

^ ^11 S.^ ^a^* 10% ol^>s ;«fl<H^>^ w>^^^>c)-. 

<iii> SE^. ^ ^Al<^lofl ui)-^ 5q7l Al^u^(480)^ ^^1(400)^ -2-<S 

71(110)1- A>-g-*>7lu|- ^14 ^^HlSl- ^«a^>7fl ^Zl-^S. ol^ol^ ^^^» ^V-g- 
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<ii2> >^l-^tb ^2:^1 ^]o] ^^1(400)* ^7] Al>i^(480)^ ^^^(460) 

^ 5^1^011 ^^l^t:!-. ^ ^^]<^M ^^\^, ^7] ^^-^(460) ^<^] wll^l^ ^4^]'a, <^1* 

sq7l Ai>i^(480)^s-^E^ ^^5)- iq7l(Ao)7> ^7] ^til^<Hl ^ 

<113> -^^1^ o.^. S>\7] Al>,B^(480)-^S -a-^y^l ^7l(Aio)^ €eK452)#^ 

^^17> :^]7]s]ji ^flol ^^1(400)<>11 O3, NH3, SOx. NOx, ^7]^ ^2] z)- 

# ^l^l^ ^(454)^ -f-tfl ^M(405)S 

<ii4> ^7] 5>l7l(Ao)^ ^^(405)1- ^-^^>cH i£ 9<^1 S.^]^ wj-aV :y:oi , ^ 

=^-71121 £«?J^(462)» Z^-2]-o^ 71^ ^^e] ^^loll o^^SlcH ;£Ol^(4Q2)^ ^ol 

^t:f. >^7l iE<a^(462)S--^E-l £03^ ^7l(Ao)^ ?lS7l(410), HEPA(high 

efficiency particulate air) 2.^ ULPACultra low phneumatic air) ^^^^ 

^BK415) ^ ^£ -B-^(425)^ ^>3^1^ ^^^Y'^ ^S. ^ ^£71- y^]o]^ ^ 

, £"a^b(464)* ^^3] 7]:sQ: ^Ji\S] ^:^(450)-^S. ^^^nf. 

<115> olfif -^Ajoi], ^El(435)» <^4^o1 ^^^(460)21 ifl^^oflA-l 

^^^^ ^7l(Aic)^ ^7)^(430)^ ^-H-^H ^(420)ofl ^qtfl z]- ^:lH450)^ 
-^'^^cf. ojufl, ^X\^ v}9\. ^o], Aj.7] ^71^(430)-*- (405)^1- 

^7l(Aic)^ ^S. 5E^ ^£ ^c^i t!-^* ^ 2]- ^:?1:(450)-^ 
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<ii6> ^^v^ o.^ ^Bl(435)<^l ^7l(Aic)^ NH3. SOx. NOx ^ 

Si ^<§^*^ ^iTls];^!'?]: ^^(03)0114 0.7]-. ^-^*>Ji ^^1 

^<^1 ^^a^lfe ^^1 ^71 ^ ^7l(Aic)» 10-20%^ ^1<H*>^ ^7l(Ao)l- 

80-90%^ ^:?1:(450)-^S. #<>|7>^ ^^*>^ ^o] «>^:2]§>t:f. 

<118> -a-^^ ^o] ^ ^^o\] Sl^>ig, 7l«5fl ^^ofl BlSfl ^7] O^B] 7>X] 

*j=^oM^Cf. 

<119> ^ ^^o^ ^}^^^ ^^l<^l*ofl o^^l-T^, ;^l7l7l ^Efll- ^^s]-7iq- >^J-7] ^l7l7lSl 

<120> ^ ^i^oll ^^l-'S, ^2: >H1<H ^1:^^* ^^^] ^Hl<4 7]^ 

NH3, SOx. NOx. -B-711- -^)ol JL^I-^ ^>^^ ^711- ^ ^cf. 
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^M'^'fl^H^ ^ -^^Hll- ^^*>S5l^l^, 
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i^^^^ 11 

^^m^ ^<=>]S. ^M-Sl if-*>^ 
7]^ ^^.d\] ^7] ^S] E^^>c^ *>«o^0.s ^<H^Sl 

7] ^<H:£ ^>u}-o^ :*il^7l; ^ 

^J-^loll ^^€r>^ ^Wl^M, 

^1-71 ^1-71 ^A> ^ils^KpH) 2:^^>7l ^ pH 

^^^11- 5£^^>^ s:>^ 
2] 

I^^-sj- 4] 

^11*^<H1 9X<=>]^^, ^7] ^^^^ -^71 S.^^ ^ci> ;^-1^^>^ 

^4- ^^1-2.5. t}^ ^IcH Al>,efl. 
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51 

10% <^i*>s. *m ^i<H ^1^^^. 

71 

^11*J-<H1 71^ Al^^ ^7l.Al7]7l ^7l ^olS ^]7]7] 

» i^lM ^Efl^ ^^^*>^ ;5ll<H ^1^^. 

[%^^*^ 81 

^ll^Hl 7lofl Al^^ -7^Al7l7l ^o^S ^ 711^ ^17^711- A-^ 

S. "g^^m J2.<§ ^]o] Al>,^. 

[^^^j- 91 

^18*J-<^1 9X'=>]^^. ^]7]7] A>o]o]l ^AV^V^ a^<H£ b:>i4o^ i::^^ 

*m ^-^V ^^^11- t^-l ^til^>^ ^l^l Al^E^. 

10] 
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11] 

[^^■sj- 121 

^^^^ ^711- -B-*i]*>^ ^71^; 

^l7l^}7l ;^lol ^^1; 

tb^^ 2:^*>7l ^t!: ^^1; ^ 

^7] ^S. 2.^ ^£ ^o^S ^^.o] 2,^^ ^7l» >a-7l ^^2^ ^:?]: ^S. 

^>^>«>^ ^^1; 
7]^ ^^o\] $\n ^7] M^^H *>«<J--^s. 

7] ^0]S_ ^l-q-O^ ;^l7l7l; ^ 

^J-^lS ^^^^ ^ll^XpH) ^1^1- S^^]-7l pH ^o^^lSf, 
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^ ^2: ^]^^. 

[^^«^ 13] 

;*l]l2«J-ofl Siol^H, ^^71 ^7l» ^%^]^ ^7] ;tflcH ^ 

141 

413^M 9X'=>]^^, ^7] 7]^ ^^]7} efl^l^S £5L ^^^jo] ^-f , ^^7] 

-^'gs]^ ^^1 ^7] ^ >a-7l ^^^^ ^^=1^ ^711- 40% 3i 

^*>^ ^^1-2.^ ^1-^ 7]:^ ^^E) ^^Ifi] 

[^J^lj- 15] 

>I112^<^ ^<^^-1, -^M ^^#1-8- i^t!: l"^ 

^^^o] ol^Slol o;^^ ^^10.^ *m 7l^ ^^1^1 -g-2: 

[^in^^J- 161 

^115*J-<^1 ^<H>H. ^3-71 ^^^-a- ^7] ^3 tfl<^l ^^5)^ Afl^^ l-o^ 

10% cl*>^ ^1<H*>^ 7l^ ^^e] ^^]$] 

17] 

^112%H1 $Z<HA^, 71^ A]^^ #7H^l7l ^1^ ^^^1^ ^ 

o^iE ^>i4^ >ll7l7ll- ^^S. 7\^ ^>^1^ ^2: 
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m^^^ 181 

^112«J-ofl 9X'=>]^^, ^7] Sl'^ 7l^Jj Al^^ -7|.Al7l7] ^ 

[^^^d- 191 

m8-^M 9X^^^. ^1^1 71 AHoi] ^A]-e>^ 2lol:£ 3:>l42l 

*m ^Ul^>^ ^^l-^S 7l^ ^^5^ ^V^l^l Al^E^. 

201 

;^ll2*j-<^l $ic>lA-1, ^]o] 7]^ A];^^ -.7|.Al7l7l ^ 

^ 7fl^ ^1^1711- i^^^ '^^t}^ ^^^^ ^^l^l ^ 

211 

;^ll2*J-oll ^cH^i. -^'g ^1^1 Jl^^ *J=^^l^l7l ;Hlo1 ^^l^:) :^ 

7]:^ ^^Ifil Al^^eg. 

[^T^^ 221 

^7131-21 7l<5M ^#<H1 S]^ ^7] S]7] ^S] ^<^^^^ ^]7]t}7] y^o] 

^^■71 ^<§l-l-ol ^]7]^ St] 711- <:^J2l-Al7l7l ^ €^1^, -^M ^-^l-l-ol ^]7]^ 
^^71^ ^S. ^ ^£ ^o]S. 2:^*>7l ^7] iL 
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^711- xflofl ^^7flSl 7]^ Z]- 

^7] ^Si Al^^^o^ ;^lo1 
^^H>^ 2^<=H£ S^V^fi] i^*]-^ ^S-^l; 

7]ofl ^^ofl o^^ 5^7] _2-<g#l-^ i^tb #^ M^^H *>«c}--^S. ^c^SHl 
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